
1^^ 



PCT/KR 0 1/00 862 
RO/KR 22. 9. 2001. 



OCT 2001 



-^f V ^'l^i^. . PCT 



^1 M^B o^^ll sg!0| gi^jif e^ifg §ss. 

This is to certify tliat tfie following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



fi gj yj s 

Application Number 

fi s! a a 

Date of Application 



m Si 

Applicant(s) 



^51 ^S! 2000ia n 28189 S 
PATENT-2000-0028189 



2000 05S 

MAY 24, 2000 



LEE. SUK KEUN 



PRIORITY 
I>OCUMENT 



'0028189 



^ 'i^h 2001/9/28 



[CHai21J 



mm 

2000.05.24 

Apparatus For Fabricating Magnetized Water And 
Metliod 

4-1995-084354-5 

9-1998-000471-4 
2000-022836-2 

4-1995-084354-5 

HI4250I 7?§oii £ls^ asi, ^sis x-iieos 

OIS^ (21) 

20 S 29,000 i! 

8 a 8,000 S! 
0 2! OS!' 

12 m 493,000 a 

530,000 a 

:?H2i (70%2^a) 

159,000 gl 



28-1 



f0028189 



%^ "i^}: 2001/9/28 



^1^ <^l-§-*H #^4^ ^^Bl^ ^^tflAVoi] ^^ev ^s)-^ 

oil- « ^-8: 'g* ^>2|-Al7l7l ^^1] 51- JL S]^ 

it^j ^^S] ^<ao] yj-^xl ^flu]; >^l-7l ^flalo^ L]]«.oll nfl^A^ ^>i: -H-£ 

AV7] ^^6^ SL]^6\] ^^1^ ^2]-^^t; .-^1-7l 3^<^l':fi^«l] ^£0^ 
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:^}^^ ^12:^x1 ^ n iJ-'g {Apparatus For Fabricating Magnetized Water 
And Method} 

^ 2^ ^ ^^^^ ^^]<^H ^ is-^si ^^J-4^i. 

£ 6^ ^ 'g-'^al ^A]ajlol] tcf^ ;<V2Ht>* ^^^ 51-71 ia. 

£ 7a^fl^1 :£ 7f^ ^ ^^^^ ^A)ofloi] 4a. ^t^SH-. -E^. 

£ 8a 5^ :£ 8b^ ^ ^^'^^ ^aHHI 4 a ;^l-2|-^2l ^iil- -^4^*1-71 ^ 

:E 9a ^ £ 9b^ -g- ^^^^ ^^HHI 4€- :^f^^sl -§-^£.1- ^^'^^1-71 ^ 

:e 10^ ^'^^ ^ A] 0^1 0)1 4^ ^± -§-^£1- -M^uj- £ 

H 11^ -H- ^vt^si ^^Hli ^m^s] 4-H- ^^^W 
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l: A] 13.t 2: ^] 23.^i 
4: 6: 

8: 10: -SrJt^i-^]^ ' 

12: Al7j-^^^« 14; ^]o]^ 

16: ^7]^^ 

<18> . ^2fl (Magnetized Water)^ #^^>7> ;^>^£lc>lAi x>7]^ ^^^-i- ^fe 

4^ 1-^^1-71- 47] Sl^flA-l ZL all to] yl-flO];c^A-1 S.o]f^ ^o] 

^Aj-i- l±ol^ <2]n]^}^ ^o.^, :i 40] Bi. l-elsl-^H ^^^<^1 

<19> c^l^cfl, ^-a-g-^l- Xl-Sl-A]^A-] Al-^tt «M ^^71^ 

^^<^1^ ^l^-^l ^371^ ^^2] t'^lo] ^^^1-^ ^o.^ &ILt}JL $X o.^, 

2|-^<^1^i l-^fi-a-'S cil?>H4^E)->|](Glutamate decarboxylase)^ l-*^£7> 
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*H <^1^<H^1^ ^^>1 ^We^- 7]^^,^^^ -g-:i<i] 

■^s^s]^^ ^S^] ^ Na+,K+,ca++,Mg++.Zn++,Fe",S04--.P04- 

,C1- -g-^o] -g-«)]£]olAi ^Dflo] ^^^^ -fr^lA]?]^ 

^^71^^, D>^V A>^^ -^-71^ -g-^o] 1-^45^1- ti]--g-*}c^ H]] 

(Na+)^ ^ ^^"^ 1-^;^>7M:B14^ ^^j-AS al]<gHl-n^ 

o.^ ol^(Na+)-ar l->LH^^i ^f^^l S.o]?\] t}c^ 

%^^} «Ht# ■^^'H W. 42)- 1-^ ^^^^°] ^7}^] S]JL, 4 

Mf- o]^(Na+)ol 7^t}A] ^^1^^*^ 1-^4S1 ^^^Jc.] o1:^>7)] E]o^ 

4€- tiJ-g-'^l ^^J-:i^5]-7l| ^4. 
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3|e. ^:^l-7) ■^'^(NMR: Nuclear magnetic resonance) ^n^-t ■f^l-'i^ >t1]i 

reticulum)^!!^ ti]:£^:ce)o]-(Mitochondria)^ ifl^oll ^^fl^V^ #&|^ 
Eil: <S^*!: 4^^, ^11^^ 7]^ ^^^o]] tij^l-oc] 1-^40^ #a-l:iEil:ol 

-a^-taV^^i £l]Ell-f-(Endoplasmic reticulum)ol4 ^S.^^ 
a|-5]-A-l l-^^S^ #Si^E^7> :^^Elo14^ ^^H] o|5H ^%^V ^i^^J^ 

44^1, ^ ^♦^^^ ^-^^^^ 47l:a-'^l -¥-71^ ^^^S] 
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^7] ^^^] ^'s■^^ ^i-7i^>^ -frs^M ^sfl ^^s\^ -^i-g-iif-^^ 

?1 ^J^^ iii^^ 471^1- ^711- ^^oi ^^^^ "-n-fsfe "Jl^ 47] 

^1-^ ?]7f5l-JL. ?17}£|^ "Sfl^ 7f7|^M ^^7] 4^ Ir^^fal^^^Hflgo] 7] 

s] ^Sj-sl:^] ^Ji ?l7HH l-l-^M:^! t^i^iB]!- 

SJI 5^1^011 ^=^5.] ^0^0] 7j-7^^ S^a](4)2f, ^Jttl(4)S] ifl^o]] pJl^A^ 
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^^^(6)1- ;?ll<Hsl-^ >^ll«H4(i4)s. ^^^^4. 

^7] 3^^^ 47] 9m ^"^^ ^?]:^4i^i 47l^J- 

7} ^^^M:^^. ^^7] 47]^> -^^M 2|4is|-s}7) ?i-^^^^(6)5.^B^ 
7] ^-^^^sl- ?i7>^^ ^1 is-g(i)4, i^o^CD^^Ei ±^ y^m?) 

^1 iS-^d) ^ ^1 23-^(2)^ >^1-7l ^fl^ 47l^J- -B-^A] Ag^jE]^ o.gj, ;^ 

441- 4W7l ^sfl 4^14^^ 44^4. 

^^Bl(4)^ IS^Bl 3illEi^ 37131 -g-714 ^ ^^£21 

^2:1- 51- JL, 4^<^1 ^^Jtl- 47l^> 4711- ■fr£4:£# ^fl^s ^^^^4. 
5. t|^4^ ^^4^1 •«^]^tfl. •^4^(8)4 ^1^-?-(l4)i 4^e1 
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7l IS-aCDi ?17H>£^ ^^j^lo^, 4-§-^Sl ^^-i: #^ 

<36> ^94-^(8)^^^^ «oT-<i^ ^7l^^f-5.(nl£A])4 

<37> ^£?]-^l^(10)^ 1^ 4 2S'a(l,2)oilAl ^ 

^ ^«](4) ^^31 ^^jeV ^l^loll 
<38> -^-7)4 ^^1 ^"g^l ^Ajo^lSj ^^^*>t^ 4^4 ^4.. 

(14)21 4o]i}o]] .^]-^H^^^(Ac)-i- 2 - 5«lls^^ ^^i}^ ^ 

e o«:g.Al:£s ^1 1S^(1)<^1 ^7}W. 

<40> ae]^, y7l-s|^ 2]^ °fl^Ai3:2l ^^A^ <?l«fl ^w1(4)2l ifl-^o^l^ 
600 ~ 1000 7>^i(Guass)2l ig^l- "Jr^^]-^ 7^7] ^1- 47]s>\- 3 ~ 7^]s2(Hz)2] 

°-^M^2] ^<a-5l-^-^ £ 22f 7^ 01 14E1-U1-J7 . 2 S«a(2)'^l 
<41> o]S^ ^o] ^5.^ v^s. 7}7l^>^ i^j2l.Al:?V^o> xl^^jo^ Si 

^. ^^a1(4) m 91^ ^^^^ 1-21 ^7fH)l'i^ Al7jhoi ;§4t°ll ^el- ^ 

^«7> Aj^o]] c]B^ ^2^^ ^J£7> 2ziB^7l i5l-2] ^VeHo)] oIst]] ^cf. 
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*J=o.^ BBl-g- ^ ^ ti>5. ^^1- ^^s\^ 7]-7] ^^(Magnetic resonance)4 

o] :g^2^o.5. ^^7.]7^ ^4. o]^ 45Hr4 ^47l ^'^(NMR) ^^ofl^i 47]^ 
S|-Al:^l:(Magnetic relaxation time) l-^7;)-7l- ^^fl^ ^^^^ s\4 

^l^H ^7l-5|<H4fe ^^5. ^J- $i4. 1-^4 M^j-EljS. 

<43> ^ ^vtgc^ ^Ajoilo)] ccl-sl- 42fAl^>^ c-ilojEil- 7]^^ cfl^ 6~24A] S) 

<44> ^1-71 42l-A]^>^ ;f)lol«.(14)o11 7]A4;§£l4 , ;^lol «. (14)0)1 ^]^^^^^(12) 

^^i^ 7.}S^^]7^o] 7l^^^^ 7}^^^]7^^ 2:4*}Sxr4 tillil^^^4. 

<45> ^i-7lsi aiMc^-^4 7W^^ 45h^m^ ^AS. ^^oll ;^1 
^4^1-£^ W. 

<46> olsi- :g-o] ^o^o)] 3] = pji^^Ai^i- ^7Hf«^ 4^ 4^^^ ^] 4 1^ 

4 
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2^^a(l,2)o]lAi^ to] ^A^^H ^^1^1(4) ^£1- 4i-^A]?]7fl til, 
^i-;^l^(10)^ ^»a1(4) ifls] ^:e7} 30°!- o-|oi] tiV-g-^H ^^^l-yj: 

^sj'S, ^1'H^(l4)fe ^£7j-^l^(lO)5l ^i-xlAij:oii h§4^(8)«H1 

^^i. ^V^T^ ^W«A]^H1 tfl«)] ^tg^^, 600 ~ 1000 7l-fi(Guass) 
^7131 7Hz '3«^Aj ^1-7]^V# ^jwl(4)s] ^£1- sots. ^^]S}^A^ 24^]?]: -f-ol- 

^^-^l ^^-S- 5Al^> ^-a: Al^tl- #7}!-, ^A>^ 8Al^> *o]l^ ^n>^V f^7]-f- ZL51 
:51 SA]-* 12A]^ ^o)]^ 71^1 2|JL^i ole^O.D^^ 24A] ^>7}x]^. nfl 4. 

^«J:t> f^7fl- ^^ZL, <^1%7]1 7l-^^sl-Al^>^ ^1-7] ^^^\%^ n . 

7)1 7j-ih*H, 2:A} ^ 24AR>z;H ^^1^ ^'^AA-. 
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<52> ]£ Q6\] q.B]-'^ WK-^'^I, 1-<=>11^-Ife ^^V^^^^A] 

2261.7H54.56'>lSiO-i'l-, '^l^]- f^^=T^Sl ^>5^^S1-a] :?>^ 2453. 3:^3. 21 AS ^ 

^^^A]:?}-o] 2230di2.58S 1.0%S] «g2|-^l-(KCl)-i- M^l^* '"fl'^]^ 2243± 
51.31S ^^}^ et?l- ^7^1-^4. 
<53> ^j££(Viscosity)l- -M-^^l-iS, <a«J:^'y o]^l-f^^^<^l 

«1*H 24Al^ ^"JV ;^>^^ o]^l- s^^^oflA^^ ^7] oil Dfl^ Al^sl- ^7f 
1- ^l^^Tfl ^7}^ cflsf lOAl^V ^o)]^ <ati}2io] o)^} 

<54> ol5l^ ^o] 1^^^ Ya^x] £ 7fi 4Efi^ ti>4 ^o], ■ 

<55> £ 7aifl^] £ 7ci M-E}vn H}4 7j-o], -gal-^oi o]:^> "^sJ-^Ef- 
(NaCD* O.IM. 0.2MS ^7}X\y'^o]] a]-E} ^£:£7l- ^7]^ ^i-:t£l^c}7> cfA] S] 
^j-^^ c,]^} ^^^<^] "^^^^^in^Cim O.IM. 0.2M, 0.4MS. ^7>A] 

^ 0.2M2)- 0.4M'>llAi^ 2:7] ^s]-7f TjS] M-EfM-:^] 
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Sf-(KCl)-i- O.IM. 0.2M, 0.4M5. ^7}^]^ a-] ^7M^^ ^-f-Hl^ ^i^:£5l^7] 

^7]- ^-^H ^X^«>7]1 M-El-idfe 0], ZL ^:£7]- O.IM ^lAi 7H1- 

^<^H^ i^jL, <g«f-(KCi)^ 0.2M -8-«i|A]^^ rtdofl^ i 

^iE£S] ^7}7} 6000^44 ^1^=1^4. 
<57> 4-S-^5., ^£i(Conductivity)o1) i:}]*!] ^^^f'g, ^]^\ 

Mfl-(NaCl)4 ^S)-?^f-(KCi)^ 0.01%5. -i-tflAl^a^ ^^^]^ :£ 8a ^ £ 8b°l] 
i4e)-^ 42} 7^0], s.^ ^7] ^££7} f^7H]-S^T:-il <g5j-4El-(Nacl)<^l^i ^-4 

<58> Trf^^S., 2|tfl -g-«B^£(Maximiun Solubility Speed)!: ^^"sf-g, 

"asl-^f-(KCl)sl ^c|] -§-^ ^£1- Sephadex G-50 column^ ^^i^}^^ 
Ell, S 9a^] M-e^Vfl «>sf ^ol. '§^4Ml-(NaCl)^ ^li^H -§-«(l^£^ IE 9ai 

^£71- £51-^ oil 71-4^=^-^ o]^} ^^^4 4^^ <^14 ^^^7> 44 

'a44S^4. "^5l-^B^f-(KCl)^ ^Icfl -§-*|]^£fe £ Qb-^l 44^11 44 ^<^1, 
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y^}^-^^]] ^*!- ^3. ^ NaCl4 KC131 :g;g2l- <a=>^HPattern of 
crystal formation)^ ^i^*>^, 'g^^itl >-l-g-*><^ -^Hl- ^51- 

m ^^^] a]*H -^l^} =^^=7^1- 4-g-5l-<^ ^g-fi ^ 

^^fl^ ^^7} ^3^5)01 $X9i^^ ^^^W) ^^J^l ^]^^ 

ti-^ i%4 5%s] <SsmEf-(NaCi) S 'g«l-(KCi)l- -H-Bl ^^'^l 

(KCl) oj^V f^^4^<H]Ai iir^- o]^} ^^.^6\]a^ ^ ^^Ejji 1 

^ €■ t^j^fl ^2:1- o]^^ ^^nm. 

^± ^^£(Oxygen Solubility)-^! cfl^fl ^d^*}'^, £ 
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t^s^'t^s] e^cl^ l-^^^(free radical activity)^ 

^ (Oi-l^^ 2ll^'^HlEfl'^lS(p-nitro-phenylacetate)<^l] ^-^laV-g-o] 
514. ;^)-^7]- ^^£lcH 7j-i^ol ^5^4. 

£ lloflAi 71-^^^ 1^ 2^ 6^1^ o]^} ^^^^ 3^ 

^^£.(0D: Optical Density)!- M-Efvgt)-. 

4;.lB]-o.^, ^l-s}-^!- o]^^ ^el-^el-^] ^4fl«]r-g-(PCR:polynierase chain 
reaction)^ ^S-Ttl-sfl 4^1 (restrict ion endonuclease) &± ^^■^]] ^]^ 
^^^l-^/'tfl^-^s] <^wl: o]s> A}-g-t!: PCR^Ai :a.rf ^sf^l- Al-g.«> 

PCR<^lA-1s] c^ofloi]o](DNA)ASA>Bi:ol ^7|.Ejo^4_ TaqJL^l- ^x]-^ #^-ir ^^oi) 

ol (template DNA)* ^^>^ ^-fo))^ ^W^^ilAi ^^1)^ ^F^sV PCRAgA]-^ 

^1^ ^JE-Tfl-elj'^M^I 1:A^££ t)]^5-o]l y]sl-o^ ^l-sHrl- A|-a.«l. 

%A-)j=^ ^%^5]-S5(t:>. 

^X\c^]d]] n)-^ ^fly]^ iBlE] 3_^]c^ ^y]y]. oj-^j-^ ^ oj^ ' 

4^21^2: ^^^431 3>5|o.ul-_ ^ ^v,^o] tg-<y;^H ^^1] 4^c^«f7)l ^^5) 
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=^ $1^ 5:47} $14. 
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[^^^1- 11 . 

^-8: ''^^^^]7] -§-7] ?J-J7 ii)«o)l ^ 

>s-7i ^^'i "^^^^ ^>7]^j-i: -B-£si-7i ^^S\^ ^j-g-s^^ 

-^-71 ^^^^^^^ ;H1<^*>^ ^M^^V* ^ti1*>^ ^^^5. 7> 

^^^iJ- li szoi^i, 

>a-7i s^^i "0:^^^ ^m^M ^sii ^^.7] ^o^^. 

^^£1^ ^7j^^ ^f^sjs^l- ^til^l-^ ^^1^^ *m 
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soil $iO]Ai, 

^J-7l IS^ ^ 23'^^ 6001^^1 1000 7]-f n>2.^].^ ^^y^ 

5] 

61 

^7] ^^3]^ lS^E-1 311 El^ H7]o) ^717} o^^^ ^ oj^ ;,^coj^ 

l^^^^ 71 
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^^-^ll ^^^^ 47] 47]m -^^^^^^ all n^S. 

8] 

^7] ^^^^^^ ^V-g. s^^^^ 2^14 5«I]2^S. i3«^^>fe ^ifl- 

"inm -g-7lol] l-i ;<].7];g- ^7]^. ^^37 

rt!:^^).^ ojl^ 47l^># ?l7M:il. ^1-71 ol7>£l^ ^Jl^ 47) ^j-^ 
1-^x1-5] ^^tifl to] TlS] ^^Elx] ^JL Al:g4x] ^7]-*H ^^7] 1-^ 

41:0] l-E^^Eil- «l-o^ 4S1-T^1- 

l^J^^l- 10] 

^^'^^ #-8: 8i^]4 24A|^>o] ^o] ^j.7] rfj^ 47l^^# ol7l-«>^ 

[^j^-t 111 

^T^^J- 9i Sl-H^i, 

^1-71 ^^ 471^^^ 47lfe 600 10007>-f^ ^^^1 t} 
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<^l-§-s>^ Bfli^ 4^ji, o]ei^> 
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n ^1-71 ««-^^Sfil' ?17>» ^^l«l-£^ -^1-71 "S-^^^^ mt}^ n 

5. 1 

lAjjOlol] 
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;^]-^=^ ^ yj-'g {Manufacturing apparatus for the production of 

magnetized water and its method} 

£ 5fe ^ ^^'^a] ;i)i3^A]c^lci] 43. 45].^ ^^^^}7l 

5. 9a .^fl^l 5. 9f^ ^ 4a ^4 ^x\^ £^0137, 

£ 10a 5^ i lOb^ ^ ^^^^1 4^ ^}^^^ ^i^* ^'^^l-?! ^t!" ^t-S 
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i 11a ^ -£ llbfe ^ ^'^•^l 4^ ^m^T^ -§-«il-£l- 

^]^. 

S. 12^ ^ #'^<>11 4€- ;^>^^fil ^^-s}?! .ta'^l:!!, 

£ 13^ 4^^<^1 n^^- ^1-51-^^ S-^^^^ ^^^^1-71 ^«[- i 

1... ^11 S^, 2... :=5ll2 

3... S^, 4... ^til, 

6... ^€ 8... ^§4^, 

10... ^£ 12... A]^ 

14... 16... ^7]^^ Sl^^. 

18... -i: ^H. 20... hgz} sH^, 

22... <g-^7l, 24... -g-^71. 

26... ^4 28, 28', 28'... '^4. ^o]^, 

30... ?11<^1^., 32... ^}s^^, 

34... 36... 

38... 3.3., 40... 
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^ ^M- 2001/9/28 



<25> ^ ^vi^^ ^ n ^13:^^-^^ ^?!: ^^^^i, 4^] ^^^^^^ 

<26> ^Hfl 451-^ (magnetized water)^ ^^^7} ^]-^£H ^>7]^1- 

<27> ititfl, ^^-§-^1: ^mAl5!^ ^^'^ll^ M]'>11 ^J7l^ >.?)l<a 

(scale)^ ''^^] 5E«i- ^7j- Aijzloflo.^ 4-§-*fe ^-fi^ ^1 

0>. ^oll ^^71^ 1^3^ ^>A^o] ^1-4,£]^ 7^o_^ ^JLS\IL ^q-. atb, -^S^ll-^ 
iflojjA^o^ ti>-g-<^l ifltV "^Bfl^^, ;^>5|-^7l- ^^«V^?1 1-^4 #^^^<§ 

t| 5^-^11 (glutamate decarboxylase)^ %^^^7} 30%^^S. ^7}t}^ ^JS.S. 
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m 'Jt^^l "-M^ %^:^M 4^ 

Na+, K+, Ca++, Mg++, Zn++. Fe"-, SOr",- P04-, CI" -g-^o] 4«fl£l<H 5^0^ 

pn^ wa-^ '^^^tb ^^^^ -H-^i^i^ife ^^4^ n^-i: ^^w. 

<29> (^7]^^, ^-2-^ '^I-IV ^-^ >S-7l -g-^o] #^44 t>-g-5M «llt^ 
<30> o]d\] t^t}c^ ^4 ^^1^0.^ ^^^5]-.^, 4:^1- ol^(Na+)4 ^^#01^ 

(K+)^ ^^ii-^i "B^.^o'-^i^'?! ''m^^ ^Hii^i-^tii, 4^i-o]^(Na+ 

)^ #^:^>4 H}-§-5}]x-1 ^^011 ^^7>7V l-ei4^ wfllslH.^. ^4 

^lo.^ 4^1- '^l^(Na+)^ 1:^41- 4/04 ^^5. S-olTll f- 

^4 1^11 1# ^#<^^5 7il 1^4. '^I'^ll 44. #21 ^^^^o] ^pmn 4^, 4^ 

f- '>l^(Na+)<^l 1-^41- ^7jo.^^:] 1-^:44 ^^^^(dipole)"^] 4^1-7fl 

sl-H 4^ €4. 
<3i> ny-^o]]^ ol^(K+)^ 1-^41-^ ^^1- t^S^ 1- 

^4#^ 'a^^l^'H 1:^41:'^1 #s1:^^El(cluster)l- ^^^4^^ 

m. 

<32> ^ 47l^'^(NMR : nuclear magnetic resonance)^ -§-?!■ 4S. ^ ^ 

S.#4S4 2)1 ^f-f-C endoplasmic reticulum)ol4 °lM-H.2l4(mitochondria)4 
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^^6\] #Bi^Hil- c^^*l ^40]) 4^3\ 7]^ 

BllE^l-f-(endoplastDic reticulum)©!^- Dl^^^el<>Kniitochondria) 

-^^tjo^^^ ^^Hl S]^H ^fli ^ i:|lA}7l- ol^o^:5]i:|.ji ^ 4^ 01 

IrJa, ^^^^ '^M?]^ -a-^Al^^^.^ -^S^] xflS] ^^tflAH] 7]- 

-g-7l7> O. iflJfo]) ZL 5]^o)l^ ^=^0] ^cgo] ^l-;^;^! ^Hh^s]. 

; ^V7l ^fla]o^ Lfl«.o]] nfl:g.A^ 7~}7]y^^ i^^^l 

^o^oi] o]s}] «v^js]^ ^§4^1?]7] ^1-71 ^fl«lal S\^c\] AH^l^ ^Z^>^ 
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oil o)sfl zl-S^Al^V^ 71 X]-5l-A]^>4 )i]Mt}c^ ^7] 7] ^^^^ 

AR>i: ^41: «}1 41-7] '2fl^Als^ ^A^m f^^l*}£^ ^j-7l ^€ ^^^^ 

<35> ^ ;^1^^1-^1^ ^J-714 7l^ ^A^l- ^j-^H] 

i^iJf^jfE-i ^-^i&fe # 'Shi- ^^s. -i^i^H ^JB14 

^7l 1- ^13.5^ 1-^ ^7] ^a1«^lA-l ^>^Al^ 4^1 # ng^^ ^«-Al^ ^ 
-§-*fe ^>7| 1: ^3^1 ^-§-£1^ 4^^7]- Hfl^^cf^ :fBrH -e--^!*!-?]! 

si 47HI- 4711- ^^Jl ^S}-^^ 'Sfl-^^l-^ «-fi^ 7]-7l:^1-^ -^7^1-^, ^l-7l 

o]7}S\^ ril^ ^V7l^V^ ^7l ^^«]1^<^1 TlS] ^Sl-Slxl ^JL ^l^£l 

017HH -^-71 l-^X}l-ol #Ei,i:tl# ^A^*l-£^ 
^1- ^^1-^5. 



<^lsl-, ^ t«^sl ^aH]#oii cflsH ^4t!r ts^H -a-^ 

«1 ^^w. 

•3^5.^1. £Al5| 44 7^0] ^ ^Vi^o^ xl-21-4^ ^)]5:^1-^1^, ^J^^ 1-^ -§- 

711- ^ll^-^l ^VavAl^U i2l^6l]^ 5^5] s«Jol 7j7l^ ^^a1(4)i4. ^wl 
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^si-i- ^#*>^ ?}-^14(io).4, ^^7] ^J^€ #^ 4^^]?]:* ^^J 

^1-71 m ^R> ^^^^(12)4, ^^7| ^£ 4^1^(10)°11 S^*}] 7^-^]^ ^T-7l 

. ^1?} ^^jJf(i2)oll ^^11 ^^j^ ;^f5|-^l^Hl 44 ^1-71 a-^^o]] ^A^^s.^ 

<39> ^>7i ^-s ^^-f (6) AH^ife ^7m^ ^1-^ 5)^4(16)1- 

>a-7l S.'^i^ ^^^SSlfe ^7l^^4 ^>^^H ^7l 

^ ^l-7l^i- ^J-^Jl41- ^^S|-^)-7l ^^H, ^^4(6)<=>]]^i 

^7>a>fe 41 s°^(l)s^&| 7J-^(P)^ 42 ^^^(2)^ ^1 ^tW. 

<4i> Aj-7] 41 ^0^(1) ^ 42 3-^(2)^ ^-iji- ;^}7l^T-^ -B-tl- m ^,§^<^Em 
«fl ^>W7l flsfl SHI ^AS. 7^-4^4. 

<42> ^1-7] ^«H](4)^ lelEi 5|]E.^ H7lfi] -g-7171- ^^^] ^ ^l-i: 

^^^Sl- ^-^-i ^>7]^V 47]!- ^ all[ ^^4 

<43> ^1-71 tS.^ ^^-¥-(6)^ 51^^^(AC)^ 16~24V ^^s] 
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s^>^ ^Jj^^S^ ^W'^ ^1-7] S<a(l)o)l ^7f5l-IE^ iEft 



# ^7] ^^^^(nlj£A])^ ^-^^^4. 

^S. ^^1^(10)^ ^ yi\]2 ^''d{l,2)o]]A^ -fi-^^S]^ =^ o| 

£^ *«Hl(4) ^^tb ^^l"^! -^^1=14. 

^7-1, xj=^^^ I-0I14 2^ 0^4^ l-o] ^7^^ ^3^1^ -§-7)1- ^flHl(4)al ifl 
-^^ ?]«f| -^Wl(4)^ ^fl^i^ 600-1,000 7l-^^(gauss)sl ^Jr^s]-^ 
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<49> 7^o] pjjs. ^1-71 dx^4 A)^^o]- :^]^^ o.^ 1-^^51-1^. 

Bl(4) ^7lo)l ^-g-sH 5:1^ ^J^^ 1-4 ^1?1:4 44^1 

^W44 ^l^'Hl '^l^^ 7gC7]. Ss1-4Ve()o1] o] 

STfl €4. «1 n. #^41:01 ^^^4^^ ^^^'^l 44\+ 

.4. ^714, 1-^44 sflt'^l 5^>a-4i ^l^fe 4^4^H4 W. 

<50> o]Sf ^-S-^r. 47] ^Hl ^4<^ T^rii^47l- ^^t^jo^ 47]^ 

%T=AS Blll^ t!- ^ 45. ^^j- ^^s]^ 47] (magnetic resonance)4 

-f ^4i^47f #^44 ^^44 ^'■^91 f dto]^oi] oj^i:^ ^c>] 4^i^4 a\o]oj^ 
4^o] ^^^^5. #^47]] €4. -^l^ 4^^4 ^ 44^-3 (NMR) ^^o]]4 

47] 45|-A]4(magnetic relaxation time), ^ l-^47> ^^ijufl^sjo^ ^e))^ ^i-e)) 

^ ^^4^ ^]^H ^7>4^ ^-^5. t ^ 514. 4M 1-^4. 47] 4 

oflAi t||^ 244^> ^^1 714 ^j-Hfls. ^^^4. ; 
<5i> • ^ ^vx^o^i $I'^4 44^]^^ ^"^ 14 « 6~2444s] ^^s. ^d^E]^ 

^o] 4^^^ 44i5l:4. 
<52> ^1-7) 4444^ 44-f-(i4)ol] 7] ^^^4^^. 44^(14)°]]4^ 44 ^^^4 

(12)<^] sj*l] ^^^4 4444'^) 4 ^^^^4 45|-^]4# ^44^fe4 ■^■f* w]H 

44471] 44- 
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4r 3.4^ .^^S. ^^<^^, ^11 3^(1)011 ^^£|^ -aj^-a^^ ^ 

o] tt]i, ^^ui(4) ^£7]- ''i^^^ 30°ci- ^4^1-7)1 El^a ^£ 

^]^(10)7} o]oil til-g-^H ^^l^M 

<55> o] ;*llc>|^(14)^ ^d-^l^(lO)^ -§-W^ \§2|«-(8)o|l 

&\ -a^^l-Til ^Xjl- ^ ^7]] 

<57> ^. ^ -^Ajo^jo^ ^J-^lo]lAi£, ^V^ -§-7)1- i:i]^oil ^zVa] 7] ^ 

ZL s\^o]\^ di^^ ^-ao] 7j7^^ ^<a^ ^1-4^ ^Hl ^^4. 

^5l-l- ^t-s]-^ 7j-xi:^4, ^71 pg^^ 1-^ ^W^RV* ^^J^l-71 A] 

4^-'^l^><^l 44 ^1-71 s^o]] rf^Ai^i- ?i7Hl-i^ ^y] 4^ ^ 

^^1- ^1^^>^ ^I'^I^S. ^Aj£l^ ^o)l ^<H^ife ^^tl: ^Alo)lsi|. 
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i> ^ ^Ajoflo] ;.U]o)] ojoj^^ ^^^V ^^1^. ^11 ^Al<^]o^ ^j-^HH 

v|4 ^oJI o^^ ^x^Al x^2^-^ tfl^H, ^ ^Al<^]o1lA-l^ i^Tiflo^ ^7] 

^^7] 3-1-^ ^4 4o]^(20)l- Ul^^j--^^ ^^1*1-^, -^^7] ^2]- 40] 

H(20)l- 'a-^7](22), -§-^71(24)4 4«^1^(28)5. -^^^H, ^^-71 4 
0)^(20)1- 4^ ^Dfl7> ^j-7] 'a-^7)(22)4 -§-^71(24)1- cfA] v§z]- sj-o]^ 

0)1 -^^SlS^ t-^^^i, S<aS.^B| .#Ail§l.^ 

8°C)^ ^^1^1 

§>7] ^sH, *^tH(4) A1^<H1 4:7] 3<g 
(3)4 ^^71(24)^) 7^2^ ugzv ^(26', 26')-ir fJ-'S^^ ^^I^H 

^(30) tfl^'^l^ T^^^(36)# ^^l5]-:il. ^^iq-(36)ofl o!^^}a] 

<^>ell^^ ^l-^-€(32)4 S94^(34)^ <^7lAi, ^1-7] 

(32)<^1^ ^4 4*^1^(20)4 S^(3)ol ^^7A ^tH(4)4 ^4 ^(26')ol Bfl^ls]^ 
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^7] ^4^(34)ofl^ :i ti}ri-o,] ^d-^7l(22), ^^71(24) ^ ^4 ^(260 

^ -§-711- ^<U^}1L ^ ^^a1(4)^ 2|;§p>^ 7l]^^fe 4-B- ^ 

^] ^>^^?]:^ 4^^1-51 <?]:^4^1- 'S-^l^?! ¥ 

^]^^ X]-2|-4(32)4 ^4^(34)-ar ^7l7|- ^1:^1-711 ^ o)^ ^3: 

(14)1- ^j-71 ?)lol^o| ^i^o^ ^^^V ^oj) ^^lA]7]^t-l], o] T3^| ^1-7) 

-g-^ls>7il t ^£ ^4. 
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^ 4^-^-§- ^^^7]5. A>-g.*>^ ;*|13 ^Al<:^l# -i^s}^ JE^ ^.^.A-^ / ^f^^l- 
^)^^>^ 7]^^9l ^e]-^! Sl'^^ife ^fll Alalia ^Ajc^jo] 

7^^. 45]-^-1, ■S-'^-?!- ^-^^i ifl^Mfe 7>^^ t!: ^^1- 4-§-*H € 

<^ ^^J-^fe^^, # ^3(18)i l-o] ?jlol^o] <qaoll ^^1^ ^ 

^«^K36)AS. ZL ifl^Sl 421- ;^l-5l-^(32)3Zl- 

^zv^(34)^ =f■^t}^ n<^]M30)s] ^j-^, ^ ^>Sf^(32)s] 4i-^°fl^ #^ ;<i^> 
1- ^3.(18)1- ^nm], ^^7] # ^S(18)fe n ^ §1-^'^] -a^slfe 
sl-o]^(28')5. ^w](4)5f ^^^cf. ^Hl(4)2)- 1- ^3(18)1- 

<g^5].^ c^^ 4^1^(28' ^^(40)7> ^^isl^i^ol. -^^7] 1- 
(18)<^1 ^I^J-^ 1-* ^i^(4)S ^<^l-<^ ;^>4|-Al?l^ «V^, ;^>^^ 1-^ 4^1 1- 
^3(18)^ i^flc^ ^Hl-Al^4. tb^, £ 5°1)^ iAl5].xl 
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<70> 1- ^3(18)3] u]-t* o^^o]]^ ia3(38)^ 

sH^(28')7l- <?!lS|^c^], 4«1^(280<='11^ ^4 4<^1^(28)7> 

<72> t^ai, 5o)l^ ;^)2 ^A]<^lo)]A-j52]- ^o] ?)] o] ^^(30) t}^6\] ^A^E|^ 

^^]^]^ ^^^k^ 4^^]L> ^ 4-§-^ ^-i: sa^sH ^ll-^-^CW, S. I #2:) 
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^^^71^1- P|-^7M^ ^3(38)1- ^t}c^ ^l-^^l- L>^^1-711 ^ 

4^, ^ 7V4^1- t!- 141- 1- 

TT^l^^-^i 600~l,0007}-fr^i(gauss)^il7l2^ 7Hz ^^'^^ 7]-7l^l-^ 24^1:?]: ^ 
14, «j47l ^"^(NMR) ^^-i: -f-^H 4S1- ^4^1 ^7f^^T-o] ^;^v£] 

5J4. 

^o] 5A]^> -^oVi^ ^7l-l- 44^fl31, SA]-*!- ^ 8Al7j- :fo|l^ ^ 

'LV?!- ^71-1-, ^ElJL ^A>*} ^ i2Al:^> *o]l^ 71 4^^"^]] «>|sei^i3^/^Al- 
1> -^^ 24Al^V4x)^ n)]^ ^n>*!. ^7|-s. ^^ni. ttisV, o]^7ll 44 W 

^R>^ 44^^ ^^4S^* I'll, i 7i iEA]^ al-ii)- :tPl ^1^ t^^jo.^ ^.-g 
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o] 2,261. 7:^.560] Si Ai4, 25> ^^^i^6\]X\oi^ x]-^ ^^a]:7>^ 2.453.3+ 

3.21^ l^<a #7l-£l^J7, ^at^^ 2^} ^*^<^] 0.5% "SSFu>Ef-(NaCl )^ 

-g-^«>S-a- ^-f"^!^ 4^ ^SEl-Al^o] 2.118d?.61^c)l cfl^H, 1.0% 
(KCl)^ -§-«flAl.^^ '^'Hl^ 2,243i.315. 5]=?]- ^7f§>^4. 

■ 4-5-. 4^^^ ^£(viscosity)l- £ ga^i] t^]^ 44 7^0) ^ 

^>2ioi 2x> ^^^i M]§H 24A1?]: ^^J: ^]-^^ 2^1- ^^^^jlA-^^ ^71^1 

Al^^V ^51^ ^7}!- ^ SlXi^tl], 01^7]] ^7]-^ 10^]^^ 

'^Isi^^ l-Sl ^JE £ 9b 1-1] £ 9fo)l £Al^ y|-s>} 7^0], w^i^e 

t(NaCl)4 'SSF^f-CKCD* ^7>-to)l 4e)- n ^5^0)] ^|-o]f- ^^4. 

9b ifl:^1 :E 9f^l £A]^ 44 ^'^L ^^^^-a 2^> ^^^^ 'SS|-4Ef. 
(NaCl)# O.IM, 0.2M^^ f^7l-Al^J'^l 44 ^7l^]|^ ^.£7} 7j-^s]^47} 4a1 
^4^^^J1. 45)-^ 24 ^^^^] '§s}-4Ef.(NaCl)* O.IM, 0.2M, 0.4M-^^ 
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^JL. 0.2M4 0.4Mo]]A^^ ^S.^ ^7] ^^7} 7]^ ^^^^] ^Sl:4. 
f-CKCDi: O.IM. 0.2M. 0.4MAS. ^7H5!^a^ ^7}^}^% ^^^^ ^£2] ^7] 

^7f^^o] ^7-j§]-7l] i4^)3t^ti], :i ^J^^7]- o.iMiA-1 a^i a?!: ^£5^ ^ 

71-71- tflg^ 2,000^44 :xl^E|o^i:f7]- ^J-^jI <g«_Hoi 2^1- ^^^^l ^£<4 7^0} 
^1^ ^^j-^ -gMf-CKCDl- 0.2M ^6\]^ ^7] ^7> 

4,000^^7W ^l^SjSiAD^, KC1# 0.4M^^ ^«fl^m# nfl-Hl^ S7lfil ^ 
£ ^7>7> 6.000^7?M ^1^E15J4. 
<85> 4^, ^^^Cconductivity)"^] tflsf) ^^5>^, -asV^l^ 2^1- 

^4 45^si 2x1- ^^^oi) oio]A\^ ^-£^01 tV^, ^1^4 

^^l-i: ^i^7l^ c^4^]7j ^^^^o] ^o]^]^ ^^t^ 

4. ^i^'^il. -^sl-M-^l-CNaCD^ 'SMf-(KCl)* 0.01%^ ^^fl-^m* ^-f<^lfe. 
, £ 10a ^ :£ lOb^l SAjsl 44 ^o] ^7] $^^31^^ 3711 ^7} 

s>^ji, f^7i-^ ^:£^2i x1^ai^i:e "g5i-i4Ef-(NaCi)iAi :a.4 <g5|-^f-(KCi) 

oi]A-l 017^ ^7].£]o^4. o]^, <^^a]:^?I l-o)lA-]i^ -^smEl-CNaCDolul- ^s^^^^ 

(KC1)<^1 "^I^^sH Ai^^i-Til ^fltifll^V^cil «1^M. 4^4^4 ^^ife 

1-^47} 7j-tl; 'i^^^l-Tll ul-Ef- oi^(Na+)o]i4 ^f- 

<^1^(K+)<^1 ^^V^-^^ -frelsH ^^^^ 4^^^ '^^14^ '^l*ll€4. 
<87> 4^, 42>T^4 *|tH -g-«fl^£(maximiim solubility speecDl- ^^el-i^. -g- 
^-§-^£1- ^^^471 sephadex G-50 column^ '^l-&-4^ #°ll 

37-20 



^^10028364 %^ o^;^}: 2001/9/28 

^SfiH]^ ^2l-i4Sf-(NaCl)4 <g«l-(KCl)sl ^tfl -§-^^£1- 
<§3^-u|-Ef.(NaCl)S^ ^cfl -§-^]#£^ lla«^l ^X\^ v}^ :g-o] , y^^o_^ 

4. 

4-S-, ^1-51-^^] ^*!: ^-iJi ^ NaCl4 ^^^sj- -y^^Hpattern of 

crystal formation)^ ^^s:]-^, ^^^^flsl "a^^?! 2^]- ^^^M: 

^Jli- ;g2l-Al?J :^^o]i n]i}c^ 7]-S^^ 2x> #^^1- Af-g-^rH ^i* ^2|-A) 
?1 ^-f"^! ^^s)o^ $X$i^^. ^^m) 51411: ^^J^l ^^1- ^1^^ 
1 ^ Si 5^4- 'S*]:, 1%4 5%^ <§3)-4mf-(NaCl) ^ *gs|-^f-(KCl) S-^ <U^^^ 

4-S-, ^± -^-^-ECoxygen solubi 1 ity)'>ll e|]*)] A^ig5|.^^ ^ i2'^l 

£Al^ 44 ^<^]. 4^4^ -a^^^ 24 HisrH 4s^^o] AV^ ^ 

^^^<H1 44 ?}-^4Si^ci], ^§1 ^1^4^ 45|-4?1 -§-4^14^ 
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<90> i i2<:.l]Ai 7}^%S1 1^ -gHlr^^^ 1:, 2fe 6Al^V ^<a: cfly] ^o,] 

A]?! ^«]-^<a 3^ 12Al^> tfl7l ^01] i^#Al?l <Q^^^o] - ^ 4- 6Al:?V 

<9i> aj-n]^ %^^^(free radical activity)'^! tfl^H 'i'^ 

5}^. £ ISol] SA]^ 131-4 :to] yjiiisl^ -a^^^?] 2^} ^^^<^] til^H ;^l-5l-^ 

i^i^ P^E.S. sl1^6HlE|]c.lE(p-nitro-phenylacetate)<^l ^^-S^-g-o] ^ 
0]Z]^ 7^]-5].7> ^*J^=^-4 ^o.^ 

?J 2:^V f^^^, 3^ 3A]^> -^ol 2^f 4^ =^^^1-, 5^ ^St^I- 

2^-4 44i.flji, /1l5-%5l ^^]^ ^^:E(0D : optical density)!- 44'dl4. 
<93> o}xm-^^, 421-^1- -^l^tb 1-2^^4^1 (PGR : polymerase chain 

react ion) 4 ^1?3: <a:£Tr-l-2ll4^1 (restrict ion endonuclease)S.4i ifl^H 
^i^^m, tiliJSlfe 27.} PCR^A^ i4 45^4^1- Al-g- 

PCR<^l^isl DNA ^l^i^^l ^7>s]^4. Taq(ttiermus aquaticus)idtl- 

^-f'^l^. PGR ^^-a:!-*^! tilHS]^ "il^^?! 24 ^^^^H-^i ^4 4^t^ 
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